lOENTinCATlON 



MAINDEC-H-OIMMH-A-D 
(SUPERSEDES MA INDEC-li-(31HB) 



f^SOUC! NAME I 
CATC REVISED I 
-*!iHTAI.NE«l 



CORE HEATING TEST 



MAY lft|1978 



DIAGNOSTIC GROUP 



Ay»THQRi 



JOHN RQOCNHISEP/ JIM I^AOEY 



COPYRIGHT © 1970, 1972 
DIGITAL EQUIPMENT CORPORATION 



ABST<5At;T 

THE COHt HCATINC TEST VERIFIES THE ABILITY OF MEMORY CORES 
WITHIN THE TEST HONE TO WITHSTAND BOTH INTERNA^, AND EXTERNAL 
HEAT WltwOUT MALFUNCTIONING, HEATING IS LIMITED TO THE 
AMOUNT' OF HEAT THAT CAN BE PRODUCED BY THE PROCESS OF EXECUTING 
MEMORY REFERENCE INSTRUCTIONS AT THE MAXIMUM RATE, A TEST 
FEATURE IS PROVIOgO |N THE FACT THAT THE HEATING INTERVAL CAN 
BE SET"I0 ANV SPE5IF1E0 PERIOD TO FACILITATE SPECIALIZED NI?AT 
TESTS, THE TgST 5AN BE RUN INDEPENDENTLY OF EXTERNAL OEVIBES 
AND 006.5 NOT RELY ON EXTERNAL INTERRUPTS FOR OPERATIONAL CON- 
TINUITY, 

2, REOUIRIMENTS 
2',l EQUIPMENT 

PDP-H WITH A MINIMUM OF 4K MEMORY 

2.2 STORAGE 

2,2,1 PROGRAM STORAGE - THE ROUTINE USES MEMORY FROM TO S70, 

1, ABSOLUTE L0AD6R MUST BE IN MEMORY', 

2, PLA5E BINARY TAPE IN REAOfR, 

3, LOAD ADORCSS *7900', (• OElCRMlNED lY ADDRESS OF LOAOERj 

4, PRISS "START" ^PROGRAM WILL LOAD), 

3, LOAOINO PROCEDURE 
3,1 METHOD 

PROCCOyRC FOR NORMAL BINARY TAPES SHOULD ir FOLLOWID, 

4, STARTING PROCEDURg'i 
4,1 CONTROL SWITCH SETTING 

N/A 

4',2 STARTING ADDRESS OR ADDRESSES 

200 ■ 5»TART WITH AUTOMATIC TEfT LIMITS 
202 t START WITH SELECTED TEST LIMJTS 

4.3 PROGRAM AND/OR OPERATOR ACTION 

LOAD PROGRAM INTO MEMORY, 

SET SWITCH REGISTER TO STARTING ADDRESS, 

LOAD ADDRESS 200. 

PRESS START, 

THE PROGRAM WILL RUN THROUGH A TEST OF THE SELECTED ADDRESS 
FIELD *ND LOOP', 



5j OPERATING PROCEDU«IE 

3\% OPERATIONAL SWITCH SETTINGS 

9.1.1 SWi2 • 1 OR UP HALT ON END Of PROGRAM 

5.4.2 AUTOMATIC TEST LIMITS 

ir THE PROGRAM IS STARTED AT ADDRESS 200 THE PROGRAM 
WILL TtST ALL AVAILABLE MEMORY, CARE SHOULD BE TAKEN 
TO SELtCT THE PROPER OPERATIONAL SWITCH SETTINGS 
(^EFER'TO 5,1,1) BEFORE STARTING, 

5*iii3 SCLECTtO TEST LIMITS 

ir THE PROGRAM IS STARTED AT ADDRESS 202 THE PROGRAM WILL 
STOP AI THE PIRST OF THREE HALTS, 

A, SET THE LOW T^ST LIMIT IN THE SWITCH REGISTER AND 
PRESS CONTINUE, 

B„ THEN SET THE HIGH TEST UIHJT IN THE SWITCH REGISTER 
AND PRESS CONTINUE*, 

C, THEN SET THE OPERATIONAL SWITCH SETTINGS J«EF 5,1,1) 
AND PRESS CONTINUE', 

THE PROGRAM WILL NOW BEGIN TEfTING THE SELECTED AREA, 
THE PROGRAM WILL NOT ALLOW LIMITS TO BE SELECTED THAT 
WOULD CAUSE ITSELf TO BE OESTROYEO', 



5.2 SUBRSU'TS^E A95TRACTS 
\/i 

5.3 Pt^OCA* QP^^RATOR ACTION 

5,3,1 IQAO A^; START AT 200 WITH AUl, SWITCHES DOWN, ]F AN 

ERROR CCCURS THE PROGRAM WJit NOT ARRIVE AT THE END Of 
PASS LOCATION WITHIN THE PROPER AMOUNT OF RUN T|ME, 

6, ERRORS 

«,1 ERROR f^INTOUT 

N/A 

$\2 ERROR •«£cgvE«y 

RELOAD "RQGRAM ANP START 
T'l RESTRICTIONS 
7\l STARTIJI6 RESTRICTION 

NONE 

7',2 OPERATIONAL RESTRICTION 
NONE 

a', EXECUTION TIH| 

THIS MOCRAM WILL «ING THE TELETYPE BELU AJ'TER EACH PASS 
THPy THE PROGRAM WHICH IS APPROXIMATELY EVERY 4 
MjNUTEf WITH 4K or MEMORY', 



) 
) 

J 
) 

) 



9, PROGRAM OESCIPTION (4K OF MEMORY) 

THE C0«£ HEATJNQ TEST DEMONSTRATES THAT THE CORES OF EACH 
LOCATION TESTED (JN THE SELECTED TEST ZONE) WILL NOT 
MALFUNCTION A5 A RESULT OF AN INTERNAL HEAT RISE DUE TO A 
CONTINUOUS LOOP ON THAT PARTigULAR LOCATION, AFTER THE 
HEATINC INTERVAL HAS EXPIRED THE PROGRAM MOVES TESTING UP TO 
THE NEXT LOCATIONANO THE HEATING CYCLE I? RESUMEOi THE HEATING 
LOOP IS'maINTAINEP by a single INSTRUCTION WHICH SERVES TO HOLD 
THE PC'ON THE HEAl LOCATION WHILE INCREMENTING AN AOJUCT POINTER 
THROUGH MEMORY*, ESSENTIALLYi THE HEATING LOOP IS BASED ON THE 
LENGTHOF TIME REQUIRED TO SCAN 16T25 LOCATION? OUT OF THE BASIC 
17774, 

THE INSTRUCTION UgSO BY THIS TEST IS A "MOV # ( 1 ) i WHERE 
RESISTCR 1 IS A POINTER MQVINg THROUGH MEMORY, THEREFORE, EACH 
WORD LOCATION ABOVE THE PROGRAM (UP TO 17476) IS LOADED WITH 
THE ADDRESS OF TH| LOCATION HOLDING THE AOORESS OF THE HEATING 
LOCATION, FOR EXAHPLEi IF LOCATION 530 IS BEING HEATED, THE TEST 
WOULD LOAD THE MOV X7 INSTRUCTION INTO THIS LOCATION', 

LOCATION 500 (TAGGED AS HLOADO) IS LOADED WITH THE 
ADDRESS UN THIS fiASE 530) OF THE HEAT LOCATION AS THE 
LOOP IS BEING iNITIALliEO, TH5 TEST WOULD THEN WRITE THE 
NUHBIR"S00 in EACH LOCATION ABOVE 920 ALL THE WAY UP TO 
17474, THE ADDRESS OF ANOTHER LOCATION <502) TAGGED RESCAN IS 
LOADED INTO 17474; REGISTER 1 IS SET TO 922 AND THE PC IS MOVED 
TO 530, AT THIS TIME THE INSTRUCTION AT 930 IS EXECUTED TO THE 
EFFECT THATi THE LOCATION REGISTER 1 IS POINTING TO CONTAINS THE 
ADORESS'or THE QUANTITY TO BE MOVED TO THL' PC, SINCE REGISTER 
1 IS POINTING TO 982 AND 522 CONTAINS 933« 530 WILL BE MOVED 
TO THE PC (WHICH WOULD BE POINTING AT 5321, REGISTER I IS AUTO- 
INCREMENTED AND TN| ENTIRE OPfRATlON IS REPEATED FOR LOCATION 
924, 924, 530, ET^, HOWEVER, WHEN REGISTER 1 REACHES 530 THE 
RgSgLT OF EXECUTING THE INSTRUCTION IS AN ATTEMPT TO MOVE THE 
INSTRUCTION TO THE PC, THIS CONSTITlUTgS AN ILLEGAL 
ADDRESS, AND THE PROGRAM WILL BE HARDWARE TRAPPED 
TO LOCATION 4, THE TRAP VECTORS TO LOCATION 100 WHICH IN TURN 
(WORD) INCREMENTS REGISTER I, RESETS THE STACK POINTER (TO KEEP 
IT OUT OF THE WAY) AND MOVES IHE PC BACK fo THE HEATING LOeATION. 
RESUMING THE HEAT LOOP*, 

WHEN REGISTER 1 INCREMENTS TO 17474 A TAG ADDRESS, NXSCAN, 
IS MOVED TO THE Pg VIA THE TAG RESCAN (502) STORED IN 17474'. 
KXSCAN IS A BRIEF INTERRUPTION TO DECREMENT THE HEAT LOOP 
COUNTEK AND BRANCH OUT OF LOOP IS lERO, RESET REGISTER 1 
BACK TO THE MEMORY SCAN STARTING POINT (922), AND MQVE 
THE PC BACK TO TH| HEATING LOCATION. THE NUMBER OF HEAT 
LOOPS IS SET TO 3 WHICH IS EQUAL TO APPROXIMATELY 114 



■^ailStCONDS PER L,OCaT|ON. WHEN A LOOP COUNT IS DECREMENTED 

URO, TWE PROGRAM Wftl, PERFORM THE POLlOWING rUNCT|ONS| 
rSCREMENT THE TEST LOCATION POINTER AND COMPARE IT WJTM THE 
"ISH LIMIT BOUNDASV rOR END OF TEST, LOAD THE l,AST HEATING 
*:CATION WITH THE'aOORESS OF THE TAG HLDApDi LOAD THE NEXT 
•^CAT LOCATION WITH THE INSTRUgTION, RE I N I T I AL J THE HCAT 
WOOP COUNTERi RESET REGISTER I TQ START 01 SCAN, AND FINALCYi 
THE PC TO TH| address (OF THE NEXT HEATING LOCATION) TO 
INITIATE TESTING, UPON COMPLETION THE PROGRAM WILL 
a INC THE TELETYPE 8ELL AND HALT If SWITCH 12 |S PRESENT, 
A CONTINUE FROM THE HALT (OR IF SWITCH 12 IS NOT PRESENT) 
«ILL jyMP TO BEGIN*, 

IT SHOULD BE REALJiED THAT TH| ADDRESS (17476) IN THE 
ABOVE DESCRIPTION ONLY APPLIES WITH A 4K MACHINE, 
THIS ADDRESS IS D|TERHINED BYi 

1, HOW MUCH CORE THERE IS 

2, HOW THE PROGRAM MAS LOADEDt 

tlSTINO 
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000240 
177776 
177570 



000000 



000004 
000004 000100 

000090 
000090 000970 
000092 017476 
000094 177964 
000096 17796$ 

000100 
000100 009721 
000102 012706 000966 
000106 010207 



NOP»240 

PSW«17777§ 

SWRECil77570 

,ENABL ABS 
,10 

;TRAP CATCHER IN UNUSED LOCATION FROM THRU 176 

100 
,«90 

LOLMTI Q^OA 
HiLMTr 17476 
TCSRI 177964 
TOIRI 177966 
,•100 

TliT U)* /INCREMENTING Rl 

MOV #8yFreR,X6 

MOV X2iX7 iXiiT PC BACK TO TEST LOC 
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^00200 








,f200 




?00436 








BR 




012767 


000570 


177640 


STARTI 


MOV 




5^i2767 


017474 


177634 




MOV 




012706 


000566 






MOV 


000222 


000000 








HALT 


000-224 


005767 


177340 






TST 


0002^0 


026767 


177334 


177612 




CMF 


000236 


103409 








BIO 


000240 


016767 


177324 


177602 




MOV 


000246 


000000 






HISETJ 


HALT 


000290 


009767 


177314 






TST 


000294 


026767 


177310 


177566 




CMP 


000262 


103409 








BIO 


000264 


016767 


177900 


177560 




MOV 


0002T2 








CONSETl 


HALT 


000274 


000449 








BR 


000276 


012706 


000566 




STARTir 


MOV 


000302 


010609 








MOV 


000304 


012767 


000920 


177472 




MOV 


000912 


005729 






SECI 


TST 


0003^4 


000240 








NOP 


00034$ 


000779 








9R 


000320 


0S2626 






TU6I 


CMP 


000322 


162703 


000004 






syB 


000326 


009767 


177510 






TST 


000332 


00140$ 








8|Q 


000334 


020327 


000542 






CMP 


000340 


001405 








SEQ 


000942 


162709 


002734 






SUB 


000946 


000402 








BR 


000390 


162703 


000900 




sli 


sga 


000394 


010367 


177472 




S2i 


MOV 


000360 


012767 


000570 


177462 




MiJV 


000366 


012767 


000100 


177410 




MOV 


000374 


016702 


177490 






MOV 


0004fl0 


000167 


000000 






JMP 


000404 

w 1/ « ^ ^ 


016702 


177440 




BECINi 


MOV 


000410 

w W w ^ ^ V 


012709 


000570 






MOV 


^ f T i ~ 


012723 


000596 




SETSCNl 


MOV 


000420 


020367 


177426 






CMP 


000424 


101779 








BLOS 


000426 


012719 


000560 






MOV 


000432 


012767 


000462 


000120 




MOV 


000440 


012703 


000003 




REENTRi 


MOV 


000444 


012701 


000570 






MOV 


000490 


012712 


013107 






MOV 


000494 


010267 


000076 






MOV 


000460 


010207 








MOV 


000462 


005303 






NXSCANI 


DEC 


000464 


001403 








BEQ 


000466 


012701 


000570 






MOV 


000472 


010207 








MOV 
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START! 
#QEOA,LOLMT 
#17474|HILMT 
«BUFFER,%6 

SWREC 

SWREGiLOLHT 
HISET 

SWREGiLOLMT 
SWREC 

SWREGiLOLM? 

CONSET 

SWREGiHlLMT 

BEGIN 

#ByFrER»X6 
X6|X9 
*TL5,4 
(9? + 

SEE 

<$)*#(6>* 

«4|X3 

42 

SI 

X3f #EN0AOR 
S2 

«1500,|X3 

12 ' 

«300iX3 
X3,HILMT 
«QEDA#LOLMT 
«100i4 

L0LMT,J{2 

BEGIN 

L0L,MT,I{2 

#QE0A|X3 

«HL0A0Di(9)4. 

X3iHILHT 

SETSCN 
iKRESCANi^XS 
#NXSCAN,RESCAN 
#9iX3 
#QE0A|X1 
#13107,11X2 
X2iHLDADD 
X2|X7 
X3 
,*10 

#QE0A|X1 
X2iX7 



jCET end program MARKER 
iGET HIGH LIMIT MARKER 

IWAIT roR OPERATOR LOLMT 
aOOK FOR LOLMT 
ICKN LOLMT INPUT>TERMNL 

lLOLM|T<TERMNL USE LMT DEFINED 
ILOLMT>tERMNL STORE INPUT 

IWAIT PQR CONTINUE 
ILOOK FOR HILMT 



iSTORE Input 

ISET UP CONTROL SWITCHES 



IPUT LOLMt IN R2 
lENO PGM MARKER IN R3 

IWPITN HLOADD ADDRESS FROM GEO TO HILMT-2 
ICKN COUNT 

SLOOP CONTINUE WRjTN 
IWRITE RESCAN ADDRESS IN HILMT 
INXSCAN IS LINK FOR SCAN LOOP 
iSET HEAT LOOP COUNT IN R3,,036SEC PER LOOP 

IWRITE "MOV •U)*iX7" IN TESt LOC 
IPUT TESTING LOC AODRESS IN HLOADD 
IGO TO TEST LOC AND LOOP 

I'DFCPEMENT COUNT, 3 LOOPS 5<.036«114MS PER LOC 
ISKIP NX TWO IF EQUAL 
IRCSET Rl WITH START OF SCAN 
iCe TO TEST LOC AND LOOP 
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1% ^ tH A 9 A 










f% H f% ts M t% 




4 T 7 1 ii A 
















fji rn r% wt m ^ 


105/77 










lww37» 










ffl 4 <4 n <« « 


A A A '9 A f 

000207 


I / / JO? 




,'7m A K 4 9 






17 ' v^V 




000930 


001401 








000932 


000000 








000534 


013702 


000042 






000940 


00^404 








000S42 


004712 






ENoADR 1 




000240 








000940 


A A A A ^ A 

000240 


















000992 


000167 


17^626 




OOAGNI 


000996 


000000 






HLOADDI 


000960 


000000 






RESCANI 


000962 


090000 






QCOt 




000966 








000966 


000000 






eurPERi 


000970 


000000 






OCOAt 



000001 



) 



) 
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MDV 


i!fHLOADOi (2)^ 


V n r 


V2.MILMT 




REENTH 
n b w ii ' " 


TSTB 


•TCSR 




, «4 


MOV 




BIT 

Oil 


ii0000 < SWRf G 


BEQ 




UiLT 




MOV 


•#42|X2 


BEQ 


DOAGN 




X7i(2) 


NOP 




NOP 




NQP 




jHp 


BEGIN 










,fQEDi^4 



















IRESET LOC BACK 
ICKN FOR HILMT 



VALUE OF HLOADO 



jRtNG BEIU ON END OF PASS 
IHALT IF SW12 IS SET 



/LOOP AND RERUN 
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9ESIN 000404 

OOACN 2100992 

HLOAOO 200956 
l»SW ■ 177776 

RESCAN ?0096i« 

START! 000276 

fl9 000320 



ByrPER 00096* 

ENDA3R 0009*2 

iQinf 080050 

QED 000562 

SEE 0003J2 
SWREG • 177570 

%X 000350 



CONSET 000272 

HUNT 000052 
NOP « 000240 

QEDA 000570 

SETSCN 000*14 

TCSR 000054 

S2 000354 



CONTCK 000522 

HlSET 000246 

NXSCAN 000462 

REENTR 000440 

START 000202 

TOiR 000056 

« 000572 



ERRORS DETECTIOI 
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02MMHA,Pll 

•02MMHAiDfMMHA*DiMMWA/S0U 
RUN-TIME I 10 SECONDS 
CORE USED I 3« 



